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= (54) Titte: TRITERPENE HYDROXYLASE 
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f-^ (57) Abstract: Soyasapogenol B is biologically synthesized via two-step hydroxylation of j8 -amyrin which is its precursor. How- 
tf^ ever, a gene of the hydroxylase participating in this reaction has not been clarified so far. Therefore, this hydroxylase cannot be uti- 
lized in the genetic engineering. It is found out that a sequence corresponding to a soybean-origin cytochrome P450 gene CYP93E1 
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encodes an enzyme protein which hydroxylates oleanane triterpene at the 24-position. Thus, a method of utilizing this gene by using 
a genetic engineering means is provided. 
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m m m 

[0001] ^mmi^. mmmM(Dy^'^:^^/-/vB^^mm^'r^mmm^^^mB^ 

[0002] y■^i^^Ky /VB ( 12-oleanene-3,22,24-triol) f*, i<iaM^Xy)^m. M^^M^ 
flfc:tUT^>-'W^^^^^hV'r/l^^>-( Chem. Pharm. Bull.. 24. pl21-129, 1976 
. Chem. Pharm. Bull.. 30. p2294-2297, 1982) (##fF:5Cfi^l*5j;U?2) T*fe«9. ^<D 

ISBS61-37749) (#|^JCfi^l) . ^ffi^lStt (#P?i¥l0-234396) (#f^^i^2) *d J;!^^ 
If^^f^ffl ( Bioorg. Med. Chem. Lett .. 7, 85-88,1997) (##fF:A:i^3)/ce^^^5#^ 

[0003] y-\'i^;!Kyy— /vBCDM3t&^b-C{*. i<:sM^K^^^ti^-V-^=^:^<Dmm^M 

-^^$tvTV^-5i^^^^CD*lJ^^*|t)0.2% (m#liifel04, 162-168. 1984) (##fFJC 

m^tR!t^^mxy^-^^^y-/vB^^^^^:^ti^tm^^ti^o 

[0004] yi'i^;^?yV— /VB^«at6^f-lgf^i-§y:7;^-^i;?::t-— /V (12-oleanene-3,22-diol) 
Ife^ (^^^-v^r^) (D}^1^t\^Xm^^thX\ ^^m% (^'^111678, 1090-1094, 1958) ( 

##f^^ife5) r(Dy:7;^7>':^— /K^24{i^;!K^f bi-^iry-Yf-^^^'y— 

/vB^^a-rsr^:5SBriM-e$>6o 
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WO02/086142) (#fp:icm3) 
[0005] #fF:5:mi:#^Bg61-37749-^^# 

#f^^m2:#|S¥lO-234396-^^l6 

##fP:SCifel:Chem. Pharm. Bull., 24, pl21-129, 1976 
##fF:iCi^2:Chem. Pharm. Bull., 30, p2294-2297, 1982 
##f^:^ife3:Bioorg.Med.Chein. Lett., 7, 85-88,1997 
##rFJCm4:^^$iigl04, 162-168,1984 
##fP:5:m5:^^liife78, 1090-1094,1958 

[0006] y-^1^#'^v— /vB<D^^^ttfi^#:-efc^ js -rvr^n. :^^<v2:ymm^i^x^^ 

f^^0i-§^VX(DEST (Expression Sequence Tags) ^^^t^TfefRlfe 

v^^\^:t^}'mmmm^^8x:h^.mm^th^m^:f^mmmm^^9x 

fe^o mm^-^8l::mUir^mmt]^X^ ->hi^n— i^P450jt^^^CYP93El(Gen 
Bank Accession Nxomber AFl 35485. BB^M^IO. *iS$tV§Jj^y^:/^K 
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[0008] m-oX^^mMn&<T<Dl— 17 Izmir 

2. 7Ky>?i^lx:^^K;0S@a^ij$-^8-^^^$ti.§^°y^i^l/:^^K-^^fc^ JilBl (;i|B^(^ 

5. w^^mmmxh^±m4mm(Dj^Mmmi^o 

6. ia^j#-^8-^^$ti.§jKy5<i5^i/:^^K<DlBM^^;^hy^^i^^>'h^^^#T-evN^ 

>^^y^-rXL. ;5^o:^l/T^^^Sby7"/V-<>'(D24^^;^c^{bi-5?Si4^Wi-SjKy-< 

:7^^K^=3-Ki-§4<y><^w:^^K*5J;U? ^ -T^y^^-^^^^it^^^^i-^^?!, 

9. m^^m^!ii^x^^±m8mm<D^Mmmi^o 

10. =m^i^^5^«:-efea_hSE9fE«<Z)?l^ff^m#:o 

1 1 . ^te#-^FERM 81^10201 irbT^te^ti'-cv /V-a^^^l^j^ti 
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12. ±m3^^h5(D\^'m^^z.mm<Dj^M:^mi^^^m\^x. ±mii^mM<D:^v 

16. _h|Bl 1 l;iWB*cO^»^M^(Djt#^afCj;^24{5L;J)S;^<^>fb$tLfc:t-WT^ 

[0009] :$immKX'o. :tuT'r>mhV'T/^^^>(D24i±^mitmm(Dmm^Mmmm^j:h 

o 
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[001 1] y::^hV>i^^>hfi:^Wrx^^4^Vi^4y<ir^i tit. v-hi^n— i^P450jt^T- 

Kit. 0. 5mo\/l(Dmt-i-h])^J^^tET. SS'C-e^N^^^'y^-T-^— i^H^/^^fofc^. 
2f§^SC0SSC^|R(l{^?gig(Z)SSC^?^C0|§.J?^(i, 150mM NaCl, 15mM ^ 

^>'^^hy^^. pH7. o^<of£^)^m\^^^m^^m^^ti^o 

(Molecular clonings A Laboratory ManuaU T. T'T'W^^ (T. Maniatis) -ftb,^,. 3' — 

7VK ;^y^y>'i^' /N— ^/K^hy— (Cold Spring Harbor Laboratory), 1989^ 

mn) mKmm^tix\^ ^^:^mKm\^xm^t7i^x^^o ^^'1':/y^vx Brt^^ceDNA 

tl.XM.i^'^Klt. BLAST (National Center for Biotechnology Information)^fflV>T 

^(f ^i^^s-e#;5o ^0^*5, ;$:^eg(^*5ttS>|^Bl^tt{i, blastodx-^^^— ^5^^ 

Wordsize:3, Matrix:BLOSOM62, Gap Costs:Existence:ll, Extension: l{C^^L^;fe.(?r 
^fc. Tv^h^n— ^p4505tfe^CYP93El(D^yp?^^:^^K<D^M^^^hy>'v?3i 
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tt^w-rs^y-^:/^K^=3-Ki-^mT^*3tij«t^Pss$ix^.ev\ 

v^hi^n— ^P450it^^^CYP93El(D;iJ^y><i5^1/:^^K^ffiV^T. 

m^X^. if A. #;(JP<^^i'-/ce<^^>lo;Os/^$tb'Cv^§JJ^°yp<^w;r^K^#^;^ 

(om'^(D^mum. I^^^tt. ^jipH. pH^^i*. ^®#M'I4#<Z)'|4®;$5M7^^ 

ofc^y-<:7°^K^#^^i:^SR]-tg^/^§„ 

$6>(^. 24{i;5S^^'fb$tL/c:^WT-^^Mhy7"/V-<>'^j£^U#§ffi<^m^i^x 
<«'^^^^*i^. :a^>0^b<{*AS) {cl^bTv-bi^n— AP450it^T-CYP93El 

LT. ^N-r:/y^vx^^£fflt-§#ife(^(ix.{i. =in^ — /N-ri/y^Vif-^^a^-^. 7° 

TPCR^=fT5^&#(-J;o-C. v^h^n— i^P450st'fS^CYP93El(Z)^y^^W:^5^KcO 
ffi«^^:^hy^v?a:^^h;fe^#T-exN^7'y^VXL. ;e)^o:^l/T-^^Mhy7^/v-<^ 
(D24f5L^;^c^^t:i-6^tt^Wi-63!Ky-<>^^K^=i--Ki-§^yp?i5'l/:^^K^#ar 
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Xn^^thX-^^o Zi<D:}jmi^. v^—^' (Gene). ^60(1)^. ^115-127S(1987)OfS 
[0012] $^>(^. :^mmi^. v-hiJ^n— AP450jtteTCYP93El(D3}^yp?i5^1/:^^K*5j;U?^ 

m^^m-^mxh^, 

[0014] n^M^^ir^Bm<DmtVXl^. 9y>^7^n— if^^V^fc^aGIL77( 
Kushiro, T. et al .. Eur. T. Biochem.. 256 . 238-244, 1998) _h|BiXh:^^n— A 

P450it'^^^CYP93EUc:^j^:-r ScDNA^T^^^/K-^S^fe j3 -T^y^z-^^^^it^ 

pESC-ERA(Stratagene|±M) f-iajA^. ^/^T^n— /V^ 

X\^^^h<D7!)^m\^^htl^o 
[0016] ^^^J!S^5^^i^-efe^#-^. ^m^i^iJ^— i!bTf*. pBluescript 

(STRATAGENE^f:M)^ pUC18 (^^9^<4:t^±M\ pUC118 (^^9^<^:t^±M). 
pUC19 (i?^;&7^M:^l±B). PUC119 (^;^;7^^-r:^l±M)^^F!j^i-^^i:^5-C#§o 

:fti^—^—tL-xi^. ±mm. ^^mm<^m^mm^xmux^^h<DXhtiit 

trp lac 
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Proc. Natl. Acad. Sci. USA . 69, 2110 (1972) ^^^mf^^t^P'^^^^o 

[0017] mwmm^m^M'i^-x^^m^Kit. mm.^^^—tvx. mx.i'ipAVRioK.^:^ 

=7^U:^^m. PAUR112 pI-REDlC^#|^Mtt^#^^[I*i- 

o 

tL{iV>-f t^^5fflV^§i^^SX'#, mx.it. ^U^hu:^U—iyB>^m TMethods. 
Enzvmol. . 194 . 182 (1990)1 . ><.:73iP:/v>^ffe rProc. Natl. Acad. Sci. USA . 84, 
1929 (1978) 1. ff^Pi'U^'^^fere^-^-- -f-/V-;^:/-^^^7^U::j-Pv^-- (t. Bacteriol.) . 
153 . 163 il983):\m^^if^^tf)^X^^o 

[0018] m^mm(Dmm. mm^Wi^-^^ ^xit. ^A^(D:}7mi^m^xm'M:mi^ir^^t^^ 
^mmm'^.nx.^mmxhtiit. ^mmm. ^^mm<D\,^'rti^m\^^xhx\^\ 

xit. v>mm~^V'^j>>. vi^mmr.iuv^j>>. vi^m-^^^i^^j^. mm^^^iy^j>> 
. m\^^h])^j>>. mMm—w<. mm'^>:ff>. mmm. ^m:^/v^y^j^m^m\^^:i 
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[0019] m^mm^:^'^=^'C:h^m^. mx.i'£^<^^^^^/v::^^i^^:^m\^^fc^^(D:^m 
KX^. ^mm(D:^V^:f^}'^^m^^'\t^^t^^-r^^^o fADDl. Microbiol. 

BiotechnoL . 62, 1-2 0(2 00 3)] *fc. mwmm^m^t\^x^mmcom^-^^}^^^M 

^^"Cfe'So FMethods in Molecular Biology . 267 . Recombinant Gene Expression 
329-50(2004)] 

[0020] *fc. mmi^(D:fvi^—i^-^m\^^fc^u^^^—^mA\^fz.^M^mi^^mm 
ir^m-^ia^. li^-^m^ft^^x^iy'f^—v—^mmzimMvx-hxw m^it^ lac^^ 

[0021] jfe:jo, :^mjn(D:^v^y'^}''<Dmm.:fjmt\^x\-i. mm^mi^^K, — 
[0022] ±m3-5tmmm^^i^^^mvx:tuT-r>mhVT/i^-<>24iiL7i<.m^ti$^^ 

[0023] Mn^mi^(Dmmw:^^hMmmmtiimmnmi^x:tuT-riymhV'T7^^i^ 
2M^L7i<.mi^^mm'r^^thx^^. ^(Dm^. mm^fdmm^mmm\mm\^. * 

mi^xmmm^mm^n^o mmmKu. ^v^-^^Y(D^m^vs<f^^. mkim 
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[0024] #e>tvfoi<y-<:7°^K^-^tfM»l^t-. mMtfj:^:tuT^>mh]}T^^^>'fi:hXf 

[0025] ±m8-iomm(DjBMmmi^^mmir^m^. Mmmmmm i 

[0026] i5^VXS5|5(DESmU?aig*lKl^'ed^o^;g(Z):^Sia?lJ;5S^^$tbTV 

AP450i^n— :x^7a(GenBank Accesion Number:AF135485, Y104 
91, Y10982, Y10983, Y10493, AF022459, ^U?, TIGR Accesion Ntim 
ber:TC100921)il^LfCo ^(D^'h. ^l[^'\^^^l.fcCYP93Kl (GenBank Acc 
ession Number AF135485) ^Ci^V^^[^tt^^Lfcia^lJ#-^8(D7KIJp<i^W^^ 
KfiloV^r. J^TJ-SEi-o y-rX^^x.J;«9^MbfcmRNA}5^^>. RT-PCR^£{c:j;t9 
CYP93El{;i>i^fJ^;i-5cDNA(ia^J#-^8) ^ittSb. ^#^^^^5^^— pESC-ER 
A(Stratagene|±M) t-lB-ii^, 9y;:^7^n— /Pv^>-i5^— if^^V^fc^-S:GIL77( 
Kushiro, T. et al .. Eur. T. Biochem.. 256 . 238-244, 1998) ^M^M^^l^^t^M^^ 

[0027] mm^. '}^m.mmmm:(Dmmmmmmty^:i:'yi^:t—7v^m.m^^. ^imo^r 

[0028] ff^Kfei^^#(OJ$*t- )3 -T^y^^^^b. KJ^^m. ^IS^lR^bfCo ll^ttw 
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^^ttmU. Tir^/Hb^. GCMS-e^Wb/Co ^<D'^^. 3, 24-v?T-fehdrv'-l 

[0029] _h|BBB^J#-^8(DcDNAJtU?3^>'K'>ft^ i3 -T5y>-^^^^»e^^Sr^»^ 
1^^^^— pESC-ERA(Stratagene|±M) t-lB-iA^. /V-^j^^J^^^ 

GIL77/pESC-PSY-CYP93El^^^L. ^^16^2M 6 0 Km^LnWc^AMM^W 
i^^W^^#fF^i^Wlt-fe^'i5^-(=r 305-8566 ^^mo<{i rfT:^l-l-l tf'^^ 
6) fC^fe#^FERM P-19675^b-C^febfc(¥^17^1^ 6 0 t^FERM BP-10201 

[0030] ji^s^m^«^^L. m^Kx^Lfco mm^mi^^mmu r^^Mm. g 

[0031] _htEiS?iJ#^8(DcDNAS.tJ^^v/n/r5<^X-:hS5fe^'^hy^/k^^'^j^^ 

pESC-ERA(Stratagene|±M) l-iim^. yJ^Txi 

[0032] lHJlS^lDl«LfCo JSg^ttW^^ttffib. T-fe^/Hk^> 

GCMS^^:(^^ffbfCo 3, 24-v'Tirh^v'-12-:^l^T^^^;^mb/Co #, 

[0033] iJ;l_h(D^;^. ^^»l;i*3V >T;$:5K^ffl$tb^^v ^yyir'y^J'-^—A^my- )3 -T^y >- 
(D24^t;i^i-5;5Kmb^'l4:ei5^it>fe*xfcr^d^^>. ia^J#-^8«:^l/T'f-^Sby^ 

N#^;l^^4^l^-<fc#.(D6a<^P450^te^^c*5V^Tf*. ;^^tt^^mt-§^ 

^it^d 1 

[0034] (l)y-rX^^x.(DcDNA(DM^ 

7K?Ml4 0#(D^VX(^^^s:. T^y-r^H):^^^^fe^ '7:^7-~;v/^xixi'7ir 
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GIBCOBRL^) mm^'^li^Tjkiry'y^-^—^m^^^XcIDNA^mM^fCo 
[0035] (2)mm^'B'8(D:^])%^U:^^}^^(Dm^ 

PCR(30f-^i5^/K StgjaliMEx Taq DNAjsKUp*^— e)^tTV\ CYP93E1 ( 
[0036] (3) pKSC-<:YP93Kl(DmmRXf^M^^^M(Di^^ 

±m (2) xnhntc^^^ti—i^^mmmmspeitciaixmmu mmmm^^^ 

— pESC-URA(Stratagene|i:M) COSpelirClalih-f htC|i.^jAAyfCo itV^pES 
C-CYP93E^bfCo pESC-CYP93E^. ^#INVSC2t5^ (Invitrogentt) (clFroz 
en— EZ Yeast Transformation II(Zymo Reaseach ^t) ^ffiV^'T^AUlfe.o 
[0037] (4) in vitro^^?S'|^fe^,^ 

^yv=i^y(s(DitiDK>K2%9^^y—y^^^t^SC-Ui^^(Methods in Yeast 
Genetics, A Laboratory Coxarse Manual, Cold Spring Harbor Labo 
ratory Press, 1990) 2OmU;i?l^®^i^^#^^fi0b. 30^, 220rpm-ei8NFr^ 

#-e$e>t;i20R#^Jt*L/Co m'L-i^X'Omm^Umi^. 2ml(Dy^^V^—^<^T/]^^t 

— ImM EUTARXfl4mM(D2-^7V:ij^h:^^y--/^^^MK.fc.-h(D)^MK.. S 
mmi^fCo ^^i^^mmi^Xm^l^f-O. 4-0. 6mm#(D;(f^;:^lf — 
^ji*;!jPX.fCo 4°CKi^Ml^. MINI-BEADBEADER(BIOSPEC|t)^fflV^-Ciia 

JIS(D5S#^fTofCo ^^(c:§^>i;i400jul(Dfl&t±lM»?g^jjp;tJ:<S^#Lfc^. 4rj;i 
MbJfe;a5^>3500gT'55^r^^>L^^^^^TV\ mOOju l(D_h^^fe^*?g^bT|lI 
ItJlLfCo ^tL{->^U 100julC0|g^KJ^^MW?S(tttiiMWr'^(-10mM NADPH. 
75mM iJ^VV=i— >^-6-!;:/^(G6P), 2. 5U/ml ><.6-y^^^^tKn<57^^ 
€ (G6PDH) ^;(JPX./C^(D) ^3J;T^5 l(D10mM(D jS -T5y:/-^i57y~/V^?S 

^uwx.fco ^ti^3ox:. emmRft^^^f-o i2NmMio fii^mMi^fti^. 500 ^kd 
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m^2[iiffv>m*ibfc(i))o >^M^ii^^bT. 2)v^sc-uRA^m\^fzMm.mmw-^ 

M(DW^M^^m\^tLh(D, 'i)m'S.X^^^-TV)>^Mx.fj:t^ofz.h(D, 4)100°C 
> ^^;^Xm^M\.fz.m^^W.XKm^noft^(D^ 5)pESC-CYP93E1(DGAL1:7" 

C-MS^j^WCa^Mf^Bf iS^^n'^V^y'79.W7^^%\- GCMS-QP2010, 
^A:RESTEK^± Rtx-5MS, P^^O. 25nim BM-O. 25 /zm ;ft$30m, 
:/ni/^i^:230'C-e35>ra:jjN— lOX^/ji^XmU.^ 330'C-e85>ra7jN— /VK 
) Km^tio ^^:tly^:=^^— (TIM) . RXJ^. m/z=218 (3 )3 , 24-v?T-feh=arv^-l 

M-efi, 3i3, 24-v^T-feh=¥->-12-:^WT^^(D^^{*^a?)^>;Jx/c^;0^ofc(*^;^* 
IB*)o b;?)^L^ced5^.m/Z=218(D-9'>!.i^n-9'hi/9A(c::ioV>T3i8, 24-i;^T-feh^ 
iX-12-:^VT^>';$S^ \)(D^WxmMtflfz.m'0 o ^CO|^Mj;«9CYP93EllSIR 

iS -T5y>--^<Z)24{47K^^b?Stt^^i-§ri:^ffii^^LfCo 

[0038] (5) in vivo^^^ttt^:!^ 

22Orpm-ei8^^i0^LfCo ^V^(M1(^m&13 ix sXml) t^^^^h 
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X:h^^-TVr^^l!}\\X.^i:^^ofch<D, 4)pESC-CYP93El<DGALl:/n^— ^5?— 

(D^mx'^>-y/i^^mm:i^tio ^ti^io u. \(D^^-^^^\z.mM\^. i ^ 1^(4) \z.idn 

V^T3J3, 24-v^T-feh=3rv'-12-:^VT^^^(Dt°— i?^mM-elSa'J$tv(lll3). ;0^o 
, -^rcDfc"— ^(DMS^S^/^^— >mip"p^— iS:bfc(El4)o TiMcDfc°— ^B^l:btcj; 

^ #:iu g(^3 iS , 2A-l^\iVn^^^-12-:^'iyT:^^^timhfl^:LtKfS:^o 
[0039] (6)^^:7'^>?>^KpESC-PSYOp|| 

^>-K'>S5fe(^)3-T5:y^'^^^^PSY(AB034802, Eur. J. Biochem. 267, 3 
543-3460, 2000)m^^T2^A^fi-^9^^V^m\Z.^ ia^lJ#-^4. Stil^i", jKy-< 

'C-ePCR(30i^-ri5'/^. ^M5t^±^Ex Taq DNA^i^y ^fxV \ SaU^t^ 
Nheli^-^h^-^tL^^ttNTfc, C7|^(C^AbfcPSY(Z)if>t^#/-o r^L^pESC-UR 
AOSalI:}oJ;U?NheIi^-r^^-^Ab^ pESC-PSY^f^^b. IBti^cD^fe (Eur. T. B 
iochem. . 267 . 3543-3460, 2000) l;ia:«9 i3 -T^U^^^^^^^ti^lfeSbfCo 
[0040] (7) ^m::/9;^5:KpESC-PSY-CYP93El<D«||*Dj;tJ??l^®^m^#(Df^^ 

pESC-PSY^tJ«pESC-CYP93El^SalI^tFClaI-eff^^bLfCo #f?tLfcPSY 

^^t^my\tcYV9SE.i^^t^my\^w^'r^^t\^i:y). psy^cyp93ei(d#b 

^>^^;^5KpESC-PS Y-CYP93E 1 ^«||b/Co ZLfl^Wm^Gll^llW l^lFrozen- 
EZ Yeast Transformation II^fflV^T^Ab. ?l^®^i^#:^#fCo 
[0041] (8)PSY*5<J;tJ«CYP93El(D#^?ail^ 
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ml) , rc/V=f>?L7^i3— /V (fti^liS20 ju g/ml) . TweenSO (fl:i^liS5mg/ml) ^ 
iinx.fci#J^&-^?l^«fembfc^«^«mb. 30r. 220rpm-ei 0 W#bfCo i^itS 

ml) , /V (Sl^^iS20 g/ml) , TweenSO (M:WM&5mg/md ^ 

MK.timi&^t^M^ti^. ^hK30X:. 220rpm-ei 0 j^^bfCo IfflJlS^pH?. 5 

^iM^^M&3%)^mx.. $^>f^30°C. 220rpm-ei hLfCo (4) 

1^tl.X. pESC-URA^fflV^fc?^^®^^^, pESC-PSY. pESC-CYP93El^ 

fCo rtL^lOOO 1 n l^GC-MS5>W(C#tLfc (^#{* (4) 

lli^ 1^ C) o 0 5 K^irX^ (;ipESC-PSY-CYP93E V 
^(D^3 iS , 24-i;^T-feh=3riy-i2-:t-l/T^^{;i>^^£:-r^t°— i^;$mM-C|ga!|$;^L 

[0042] (9) GIL77/pESC-PSY-CYP93El(D;k:*i0^ (IL) 

soomioH:^ }c:250mi(D^i^M^b"C2%^:7^y— ;?^^'^tpsc-uJ^Sfe 

250ml{c:^5^ (mK^M&13m g/ml) , 3i7V=f><.7^n— /V (M:^M&20 n g/ml) 

, TweenSO (S*t-liS5mg/ml)^;!)Px.fcJ:#ii&-^?f^®fe^bf'^©^1lt0LfCo ^ 
tl^4^i^0X^^ ^*-eiL<Dj##^=ffofCo 30^0. 220rpm-e20NFF^i##bfc(D^ 

. ^9^h—:^^MK.mmm&2%).:^hK3ox:. 220rpm-e2ommmm\^fco m 

J!S^»^100ml<DpH7. 5(D50mM])lym-^V^J^Mm^^^U 

13 n gXm.l)Rn^yu=i—::^iM:^M&3%)^lJQK.. ^hK30°C. 220rpm-ei 0^ 

[0043] (10) GIL77/pESC-PSY-CYP93El<DlLj^#55^b^^i^<^¥ft 

(9) Xmtimm-d^hm'L-KXV)mS^^mU 50ml<D40%;^C^^b;^y '>A;^C^|g 
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n-O-^l^-m^^^/^Mi^^^m^^^XmMU O. 55mg(D3i8, 24-v?tKndri/- 

[0044] (ll)^Ji.:/9>^5:KpESC-YUP43(Z)«|| 

/V^V^gfej!^ggVIjP43 ( Tetrahedron lett. . 41, 7705-7710, 2000)^11.^ 

^^^i-^:^-y=fDNA^:/9-r-^— ^bT. PCR(T^— /WaS58°C. 30-^4i^/]^, S 
^S3g^fcMEx Taq DNAJt?y^7— ^1 ^fxV \ SalI^tJ?NheIi^^^^^^^■€ttN5N 

^Ab. pESC-YUP43^f^j5feb. ga^^CO^jfe ( Tetrahedron lett. . 41, 7705- 

7710, 2000) izx^^mmmhv'T/\^^i^^m.mmm^^mmvf^o 

[0045] (12) mm.-^9:^^}'pKSC-YUP43-CYP93El(Dmm^^XJ^^M^Mmm(Di^ 

pESC-YUP43^]3pESC-CYP93El^Saimt)«ClaI-e^fl^bL/Co YUP43^ 
-^tfif>t^CYP93El^tfif>t^3Sl^t-^^^(-J;«9YUP43^CYP93El^*^ 
^$-1ir^:7'7;^^KpESC-YUP43-CYP93El^^||b/Co rtl.^^#GIL77^(c: 
Frozen-EZ Yeast Transformation II^MV^T^Ab. ?l^®^i^#:^#fCo 
[0046] (13) YUP43*5a; t;^E^lJ#-^8(D7Ky W::^^K<^^^ • |^8RSi^(D7Ky-<:/^K 

(8)a:l^#(D#&lCj;»9. pESC-URA, PESC-YUP43, pESC-CYP93El, p 
ESC-YUP43-CYP93E1 . ^th^tliC^^^W^^i^^^^ ^Ti^>-://^^PML 
fCo rtvb^lOOOjul(D-^^f-^t;i^^b. ljul^GC-MS^^(ft-#^b^ci(^#}i(4 
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tlfCo YUP43iZi6m ^-TVJXD^mMii^PSY<Dh(DX'Oi&^^fcib. 3 j8 , 24- 
v?Tirh^->-12-:^l/T^^(D^^i{ipESC-PSY-CYP93El?F^Sfei^#:^i:h 

*mJ^}* . 2004^2^ 25 0 mSSf^ 0 :*#f^mJil (#112004-049123) \Z.^^<\,(D 
[0047] ifmn\Z.^'0. :^VT-^^^Mhy^/V-<^(^24f4^*^{bi-§^*^5tf5^X'^6^f^ 

[0048] [Ell]}i@a^lJ#-^8(Z)138Rffi#/f-J;S J3 -T^y>^(D24fiL^^>fbfg'|4 ( in vitro ) ^^i" 
o $^(-|^b<f*. ^^i^^T-fe^/Ht:#GCMS-e^*lfbfcm/Z = 218^^::^^— 
Lfc'V>?>i^t2-x'hi/^^^^i-, A— F{*i^JlT(^J^;^^*i-o A: 3 jS , lA-^^T-^Y 
2-:^l^T^>'(D^p«B B:pESC-CYP93El(c:j;§?l^®fei^^#;5^^,|^M 

. f^^tt^iirfcm^^l^^ffl V ^TSj^;:$^i^f^:^^^i^ E : pESC-CYP93El \CX,'^ 
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m2]mm^'^8(DmwiMmc^^yy:t9i^:t—/P24iiL7Kmi\^m\^ Cm vitro ) ^ 

/VB<D^p»o B : PESC-CYP93E1 (c:J;§?l^®fei^^#;6^^>|^^Lfc 

C : B(;DHJi£^5^d^by:7;^9v?:^— /V^I^V ^XRlt^^^f:!^^ D : B(DSJ^^tC:j3V ^ 
^^t^$-^fca^5^»ffl V ^TS^S:$•^/c^^^^ E : pESC-CYP93El 

^^n-^h^^i^^^i-o A— E{*J^T(Z)^^^^i-o A: 3 iS , 24-v^T-fehdr^>'-l 
2-:^1/T;^^<D;^p"p (20pmol) B:pESC-CYP93EUzX^MM^^^Ml^ )S - 
T^y >'^S^LT#^>tl.fc^^^i^ C : ^ -T^y ^^^^L^teV tef^B^I^C 
o D:?l^®^m^«^. i5^/V=3-;7?>^^;[jpLTi#^o'f|ft.{*Bi!lKl— E:^}?^ 
K-<^^-pESC-URAi^J;;5?F^®fei^^« j8 -T^y^^^^o tefiB^I^— 
[1114] SB?IJ#-^8<D|K|R0f^(Z) iS -T5:y^24|i^^>ft:^tt ( in vivo) ^^fo A 
^XXfB\-i&<T(D'^^^^i-o A:m3<DBK^\^X^mi^fc^W^mi5. 35^ 
(D\i—^(D'^^:^^'^Y;V B : |1|3(DA (3 jS , '2.A-^JT-^Y^ly-\2.-'^\yT:^''~y(Dl^ 

p"p)co-^y>y>^^h/v 

[|l|5](iCYP93El^ i8 -T^iy^^-^^^^ (PSY) (D^^m^^^3 0 , 24-v?tKn 
^-To A— E{iJ^T<^*^*^^i-o A: 3 i3 , 24-v=T-feh=3rv'-12-:^WT^^/(D 
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[|2l6]{iGIL77/pESC-PSY-CYP93El(Z)lLi:t#;5^M#/c^^#;(D'H-NMR 

mT\itmm^'^8<Dmwimmt^mmmhVT/^^^i^^^mm (yup43) 

^^mm (GIL77) ^^^>#^>ixfc|g^ttIil5>^Tir^/Hbb. GCMS#^^(f(-*5tt^ 
TIMt;iJ;;5i5'n-s'hi/^i»^^i-o A—Ei^UT(D'^^^^iro A: 3 )3 , 24-v?T 
■feh^iX-12-:^VT^^(D^^?. (20pmol) B:pESC-YUP43-CYP93ElJ;iJ; 

:pESC-CYP93EltCi;^?f^Kfe^^S:(D|imi^ E:pESC-Urai;iJ;§?f^«fe 
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[4] ;e^;e»sm^i^-efe^ff^:®3fBgc(D?l^«tem#:o 
[5] m^i^:a5^«-efe6W^:S4|E«(D?l^ff^m#:o 

^K^=i-Kt-§^y>^^W:^^K*5J;tJ^ j3 -T^y^-^^^^itte^^^^t-^^m-^ 
[7] >^^y V:^^K;55BB^J#-^8T-*$;h.^:iJ^y ^i^l/:^^K-efc^M^:®6 (c:|B«(D^ 

[9] m^^m^<i^xhmMm8mm(Dj^mmmi^o 

^i-§^y-<:/^K^M3t-r§;^feo 

1) M^«3l^|E«<DjKy-<:7'^K^a^i-§X@*3 j;TJ? 

2) ^-T5y>'^^^m^0^i-§x@ 

^'ati>:^i/T-^^Mhy7^/v-^>-(Z)24f4^^^{b-r^?g'l4^^-r§/i^y-<^°5^K*5j; 

)3 -T^y^-^^^^^^j^i-^^^&o 



wo 2005/080572 



21 



PCT/JP2005/003205 



[14] mMm3^^h5<D\^^-m^^i^mM(Dj^M^^i^^:tuT^>'mhV'T/^^^>iz.ffm^ 
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